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Claim 1 . (currently amended) A method of enhancing anj image, comprising: 
first, smoothing the image using a sharply peaked filter to produjee a smoothed image; 
detecting an edge in the smoothed image; aad | 
performing lowpass filtering on the smoothed image to produce Ian enhanced image, 
wherein lowpass filtering is performed using a high ftequency cutoff filter only on non-edge 
areas of the smoothed image as determined by the edge detectio n: and j 

performing median filtering to the enhanced image only on non-edge areas of the 
enhanced image as determined bvjhe edge detection . i 

i 
i 

Claim 2. (original) The method of claim 1, wherein smoothing comprises: 
applying a two-dimensional filter to a pixel in the image; 

storing a pixel processed by the two-dimensional filter in the smoothed image; and 

i 

repeating storing and applying for one or more other pixels in thfe image. 

i 

i 
i 

Claim 3. (original) The method of claim 1 , wherein performing lowpass filtering 

i 

comprises: 

i 

applying a one-dimensional filter to a pixel in the smoothed image; 

storing a pixel processed by the one-dimensional filter in the enlianced image; and 

repealing storing and applying for one or more other pixels in the smoothed image. 

i 

Claim 4. (canceled) j 
Claim 5. (canceled) j 

i 

Claim 6. (previously amended) The method of claim 1, wherein detecting the edge 
comprises applying an edge filter to the smoothed image. ! 
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Claim 7. (currently amended) A method of enhancing anjimage, comprising: 
smoothing the image using a sharply peaked filter to produce a Smoothed image; 
detecting an edge in the smoothed image: j 
performing lowpass filtering using a high frequency cutoff filter !on the smoothed image 
to produce an enhanced image; and 

i 

applying a median filter to the enhanced image, wherein the median filter is designed to 
reduce artifacts on the enhanced imag e only on non-edge areas of the enhanced image as 
determined bv the edge detection . | 

Claim 8, (canceled) j 

Claim 9. (currently amended) A method of performing inverse halftoning on a 

i 

halftoned image, comprising: ! 

j 

smoothing the halftoned image using a sharply peaked two-dimdnsional filter to produce 
a smoothed imag e^wherein the sharply peaked filter comprises a matrix, of values where a center 
value has at least approximately an 8 to 1 ratio of a corner value: : 

detecting edge areas in the smoothed image; ! 

performing lowpass filtering using a high frequency cutoff filter Ion non-edge areas of the 
smoothed image; and | 

generating an enhanced image comprised of the edge areas of the smoothed image and 
lowp ass-filtered non-edge areas of the smoothed image. 

i 

Claim 1 0. (previously amended) The method of claim 9, further comprising applying 
a median filter to non-edge areas of the enhanced image, wherein the median filter is designed to 
reduce artifacts in the enhanced image. 

i 
I 

Claim 1 1 . (currently amended) An article comprising a machine-readable medium 
that stores machine-executable instructions for enhancing an image, the instructions causing a 
machine to: j 

! 



PAGE 5/15 1 RCVD AT 8129(2006 7:05:43 PM [Eastern Daylight rime] 1 SVR:USPTO-EFXRF-5/14 1 ONIS:2738300 1 CSID:4089478280 1 DURATION (mrB$):02-50 



08-29-06 04:07pm From-BSTAZ SJ-Off ice Services 408 947 8280 T-802 P. 006/015 F- 

09/855,292 ' 
Atty Docker: 10559-39SO01/P 10335 

j 

first, smooth the image using a sharply peaked filter to produce i smoothed image; 

i 

detect edge areas in the smoothed image; and | 

perform lowpass filtering using a high frequency cutoff filter on Ithe smoothed image to 

produce an enhanced image, wherein lowpass filtering is performed only on non-edge areas of 

i 

the smoothed image as determined by the edge detectio n: and | 

perform median filtering to the enhanced image only on non-edge areas of the enhanced 
image as determined bv the edge detection , j 



Claim 12. (original) The article of claim 11, wherein smoothing comprises: 
applying a two-dimensional filter to a pixel in the image; ! 
storing a pixel processed by the two-dimensional filter in the smoothed image; and 
repeating storing and applying for one or more other pixels in the image. 

Claim 13. (original) The article of claim 1 1, wherein performiiig lowpass filtering 



comprises: 



i 



applying a one-dimensional filter to a pixel in the smoothed ima£e; 

storing a pixel processed by the one-dimensional filter in the enhanced image; and 

repeating storing and applying for one or more other pixels in the smoothed image. 

i 
I 

Claim 14. (canceled) ! 



Claim 15, (canceled) 

Claim 16. (previously amended) The article of claim 1 1, wherein detecting the edge 
comprises applying an edge filter to the smoothed image. j 



Claim 17. (currently amended) An article comprising a machine-readable medium 

i 

that stores machine-executable instructions for enhancing an image, the instructions causing a 

machine to: ! 

i 

i 

4 

I 
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first, smooth the image using a sharply peaked filter to produce i smoothed image; 

detecting an edge in the smoothed image: ! 

i 

perform lowpass filtering using a high frequency cutoff filter on jthe smoothed image to 

i 

produce an enhanced image; and ! 

apply a median filter to the enhanced image, wherein the median filter is designed to 
reduce artifacts on the enhanced image only on non-edge areas of the enhanced image as 
determined by the edge detection . ! 

i 
t 

i 

Claim 18. (canceled) j 

i 

t 
i 

Claim 19. (currently amended) An article comprising a machine-readable medium 
that stores machine-executable instructions for performing inverse halftoning on a halftoned 
image, the instructions causing a machine to: j 

first, smooth the halftoned image using a sharply peaked two-dimensional filter to 
produce a smoothed imag e, wherein the sharply peaked filter comprises la matrix of values where 

a_center value has at least approximately an 8 to 1 ratio of a comer value : 

! 

detect edge areas in the smoothed image; ; 

i 

perform lowpass filtering using a high frequency cutoff filter on non-edge areas of the 
smoothed image; and j 

generate an enhanced image comprised of the edge areas of the smoothed image and 
lowpass-filtered non-edge areas of the smoothed image. j 

I 

i 

Claim 20- (previously amended) The article of claim 1 9, further comprising 
instructions that cause the machine to apply a median filter to non-edge kreas of the enhanced 
image, wherein the median filter is designed to reduce artifacts in the enhanced image. 

Claim 2 1 . (currently amended) An apparatus for enhancing an image, comprising: 
a memory that stores executable instructions; and I 
a processor that executes the instructions to: ! 
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j 

first, smooth the image using a sharply peaked filter to produce a smoothed 

i 

image; j 
detect an edge in the smoothed image; and 

i 

perform lowpass filtering using a high frequency cutoff filter on the smoothed 

i 

image to produce an enhanced image, wherein lowpass filtering jis performed only on 
non-edge areas of the smoothed image as determined by the edge detectio n: and 

perform median filtering to the enhanced image only on iion-edge areas of the 
enhanced image as determined by the edge detection . j 

i 

Claim 22. (original) The apparatus of claim 21, wherein smoothing comprises: 

i 

applying a two-dimensional filter to a pixel in the image; \ 

storing a pixel processed by the two-dimensional filter in the smbothed image; and 

repeating storing and applying for one or more other pixels in the image. 

Claim 23. (original) The apparatus of claim 21, whereui performing lowpass filtering 
comprises: ; 
applying a one-dimensional filter to a pixel in the smoothed image; 
storing a pixel processed by the one-dimensional filter in the enllanced image; and 

repeating storing and applying for one or more other pixels in the smoothed image. 

i 

Claim 24. (canceled) 

I 
I 

Claim 25. (canceled) 

i 

! 
i 

Claim 26. (previously amended) The apparatus of claim 21 jwherein detecting the 
edge comprises applying an edge filter to the smoothed image. j 

i 

Claim 27. (currently amended) j 
An apparatus for enhancing an image, comprising: j 

■ 

i 

i 

6 i 

i 
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a memory that stores executable instructions; and j 
a processor that executes the instructions to: ! 

first, smooth the image using a sharply peaked filter to produce a smoothed 
image; j 

detect an edge in the smoothed image: and ! 

perform lowpass filtering using a high frequency cutoff filter on the smoothed 
image to produce an enhanced image, | 

wherein the processor executes instructions to apply a median filter only on non- 
edge areas of the to-tko enhanced image as determined bv the edge detection, and wherein 
the median filter is designed to reduce artifacts on the enhanced image. 

i 

Claim 28. (canceled) ' 

Claim 29, (currently amended) An apparatus for performing inverse halftoning on a 
halftoned image, comprising: ' 

i 

a memory that stores executable instructions: and i 
a processor that executes the instructions to: j 

first, smooth the halftoned image using a sharply peaked [two-dimensional filter to 
produce a smoothed imag e, wherein the sharply peaked filter comprises a matrix of 
values where a center value has at least approximately an 8 to 1 tatio of a comer value: 

detect edge areas in the smoothed image; ! 

perform lowpass filtering using a high frequency cutoff filter on non-edge areas of 
the smoothed image; and 

generate an enhanced image comprised of the edge areas [of the smoothed image 

i 

and lowpass-filtered non-edge areas of the smoothed image. ■ 

| 

Claim 30. (original) The apparatus of claim 29, wherein the processor executes 
instructions to apply a median filter to non-edge areas of the enhanced image; and 
the median filter is designed to reduce artifacts in the enhanced linage. 
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Claim 31. (canceled) 



Claim 32. (currently amended) The method of claim 3+ 7, iwh e rem lowpass filtering 

i 

is perform e d only on non odgo areas of the smoothed image. -aBd-wherein detecting the edge 
comprises applying an edge filter to the smoothed image. ; 

i 
i 

Claim 33. (canceled) j 

Claim 34. (currently amended) The apparatus of claim 32 27, wherein lowpass 
filtering is performed only on non-edge areas of the smoothed image, and wherein detecting the 

edge comprises applying an edge filter to the smoothed image. j 

I 

I- 

Claim 35. (previously presented) The method as recited in claim 1, wherein the 
method of enhancing an image is performed in one pass. 

i 

Claim 36. (previously presented) The method as recited in claim 6 7 wherein detecting 
an edge further comprises comparing a predetermined threshold with results of edge filtering, and 
wherein edge values determined by the edge filtering that exceed the threshold are ignored during 
lowpass filtering. j 

i 

i 
i 

i 
i 

i 
i 
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